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Mild antimicrobial detergent composition. 



© An antimicrobial composition which exhibits excellent 
mildness characteristics comprising from about 11-17% of an 
ionic detergent, from about 1.1 to about 7% foaming agents, 
from about 2.2 to 14% of a moisturizer/emollient agent, from 
about 0.1 to about 0.7% of a thickener, from about 1.5 to 
about 3.75% of an active antimicrobial agent sufficient acid if 
necessary to adjust the pH in the range of 4.5 to 6.5, and 
adding water to 100%. 
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MILD 



ANTIMICROBIAL DETERGENT COMPOSITION 



TECHNICAL FIELD 

This invention relates to antimicrobial 
aetergent compositions and more particularly to a 
mi ld antimicrobial detergent composition suitable 
use as a surgical scrub wbich exhibits unexpected 
ndianess to the human slcin. 
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BACKGROUND ART 

The present invention relates to a mild 
antimicrobial detergent composition which is 
particularly suited for use as a surgical scrub. To 
be suitable for use as a surgical scrub, a 
composition must be antiseptic as well as mild. 

Effective antiseptic or disinfectant 
compositions can be formed by combining a detergent 
with an antimicrobial agent. Thus, antiseptic 
cleaning compounds can be formulated rather easily; 
however, many such compositions are not suitable for 
use in contact with human skin. Where the 
composition is intended for use as a surgical scrub 
mildness is an important consideration. Mildness as 
used herein indicates the composition does not cause 
excessive irritation of the skin, such as erythema, 
from the contact of the composition with the skin. 

In a majority of cases, skin irritations can be 
attributed to contact of the skin with a detergent. 
It is believed that skin irritation results partly 
due to a nature of the detergent itself and, in part, 
due to the action of the detergent in weakening the 
resistance of the skin. The degree of irritation may 
vary significantly with the detergent, the individual 
user, the length of contact and the conditions of 
contact. In many cases the degree of irritation is 
also affected by other chemicals which are combined 
with a detergent. 

While the cause of skin irritation is not 
clearly understood, it is believed that detergents 
have a denaturing effect on the keratin layer of the 
skin. Thus, chemicals which normally do noi irritate 
the skin when combined with a detergent cant penetrate 
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the shin and cause irritation. Furthermore, some 
"emicals „hen cobined with a detergent may be more 
« : bsorbed by the shin. The absorption or the 
"her chemicals is general undesirable, especrally 
those which are harmful or toxic to the boa*. 

numerous attempts have been made to develop 
additives or formulations which reduce or eliminate 
shin irritation. Thus far there has been Irsuted 
success in providing a mild surgical scrub 
::po ition! Surgical scrub procedures and surgrca 
technics are highly conducive to the development^ 
erythema end other irritations. All personnel 
Joived in surgical procedures employ the surgrcal 
scrub in preparation for surgery. Frequently, the 
ale individual will scrub three to five times on a 
single day. A typical surgical scrub revolves 
pl ,cing an antimicrobial cleansing solution on the 
hand, commonly a brush or sponge is used end the 
arms from the eibows to the fingertips are scrubbed 
thoroughly for as Ion, as ten minutes. Thus, the 
epidermal layers of the shin are subjected to 
ai 9 nificant rubbing and aggravation. 
and hands have been scrubbed they are rrnsed. dryed 
and placed into rubber 9 loves. The rinse rs often 

act complete end residual detergent end/or 
25 not co p H 
antimicrobial compounds are left on 

h ours. During this time the hand persprres end the 
por es can open and enlarge, thereby allowing res dual 
• detergent and/or antimicrobial compounds to Penetrate 
30 the shin. This in turn can create topical shrn 
irritations. The livelihood of irrit.tron or 
arythema increases with the frequency one pjrforns 



20 



4 



0086878 



the surgical scrub procedure. Thus, it is important 
that surgical scrub compositions be very mild. 

In addition, the surgical scrub can be ; even more 
hazardous where the antimicrobial agent is £oxic to 
humans. For example, hexachlorophene (HCP).is a 
known antimicrobial agent and is utilized in 
commercial antibacterial skin cleansers. These HCP 
containing cleansers have been utilized in surgical 
scrub procedures. Evidence has come to light which 
demonstrates that HCP when used in topical products 
can be absorbed by the body in dangerously high 
levels. Hexachlorophene has been associated with 
brain stem damage, as well as central nervous system 
damage. The Food and Drug Administration and the 
medical community have discouraged the use of HCP 
because of its toxicity. 

The two prevalent surgical scrubs contain either 
iodophor or hexachlorophene. To discontinue the use 
of hexachlorophene would cause a gap in products 
available as a surgical scrub, because a substantial 
portion of the population, perhaps up to 20%, is 
allergic to surgical scrubs containing iodine in the 
form of iodophor. 

Thus, a need has arisen for a surgical scrub 
composition which is very mild and which preferably 
contains an antimicrobial agent which is nontoxic or 
exhibits low toxicity to humans, and to which few 
individuals are allergic. 
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D1S CU.SUR E OF THE IWBBMi ^ 

6cr „b composite contarnrng 

•i^ More speciiicaJ-ij # fc 

which is very ml". » invention 
. antimlerobia! composite of the . J | £ecta „ t , 

comprises fr« ab° » buUaer , £ro „ ato ut 

*- ^ l l l H st ° r i S er/e,oHient. fro. about X.S 

R preferr ethoiylated 
from 12 to about 17 l«W ^ „ lauric 
IS sulfonate, from about 1 ^ ^ ^ j% 

aiethenol «... f° ^ ^ „ petro latum, 

methanol anade. from 

fro m about 0.! to about 0.4 J ^ 
monoetearate. from about O S ^ 
„ aloohol, from about to su£fici .„t .aid to 

20 metexylenol (hereafter PC* the 
aa3 „st the PH in the range of 
remainder being water. 
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DETAILED DESCRIPTION 

The surgical scrub compositions of the present 
invention exhibit unexpected mildness. Thii 
unexpected mildness is not anticipated fromrresults 
of animal tests. It is a practice in the industry to 
first test antibacterial compositions on animals to 
test for skin irritation. Two such tests are set 
forth in the Code of Federal Regulations, Title 16, 
Sections 1500.41 and 1500.42. A method of testing 
primary irritant substances is set forth in 16 C.F.R. 
§1500.41. A test for eye irritants is provided in 16 
C.F.R. §1500.42. 

The test described for primary irritant in 16 
C.F.R. §1500.41 calls for a patch-test technique on 
abraded and intact skin of a rabbit, clipped free of 
hair. A minimum of six subjects are used. The 
substance to be tested is introduced under a surgical 
gauze which is secured by adhesive tape. The entire 
trunk of the animal is then wrapped with an 
impervious material, such as rubberized cloth, for 24 
hours. The rubberized cloth serves to maintain the 
patch in place and retards the evaporation of 
volatile substances. After 24 hours of exposure, the 
patches are removed and the results are evaluated on 
the basis of the designated values in the following 
table: 

Skin Reaction Value 1 

Erythema and eschar formation: 

No erythema • 0 

Very slight erythema (barely perceptible) 1 

Well-defined erythema 2 

Moderate to severe erythema i. 3 

Severe erythema (beet redness) to slight 

eschar formations (injuries in depth):. 4 

Edema formation: 
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No edema • • • • • JC-'lliy" perceptible) . 1 

5 slight i b S e 2e5 well defined 

slight edema (edges ot 2 

^S£is^^~:. « 

area of exposure) _ 

the test. 

Bead^s ere — . - ° £ " h ° UIS 

« to proa.ce bleed- ^ ^ ^ aescribed 

5k i„ ere reported at 24 ^ £ori>atlon 

beio re. The veluee for ery ^ ^ value6 

, t 2. hours end 72 hours for int. ^ 
„ ehreded ssin at 24 «s - ^ ^ ^ 

s^uny. t,e ^° r a ;;; braata 6kln 

72 T S £ Z Rvalues is divided-hy four to 
Tfce totel of the scoIe , £or e *.»ple. 

gt ve the primary ™ sur e Evalua- 

tive *r° n 
Skin reaction (hours) value 

^ythema end. eschar formation. ^ 2 
intact slcm 72 



.24 3 



Abraded sTcin ''*.... * '• • • • "• 72 2 

Subtotal v 
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Edema formation; 

Intact skin 24 * 0 

".. 72 I 1 

Abraded skin... 24 r 1 

n ■« 72 - 2 

Subtotal 4 

Total 12 

Thus, the primary irritation score for the example is 3, 
i.e. 12 divided by 4 which equals 3. 

The test for eye irritants is in general as 
follows. Six albino rabbits are used for each 
substance. Extraneous material such as saw dust, 
wood chips, or other materials which may produce eye 
irritation are excluded. Both eyes of each animal in 
the test group are examined before testing to assure 
the eyes are without defect or irritation. Test 
material is placed in one eye of each animal by 
pulling the lower lid away from the eyeball to form a 
cup into which about 0.1 milliliters of test 
substance is dropped. The untreated eye serves as a 
control. The eyes are examined and the grade of 
ocular reaction is recorded at 24, 48 and 72 hours ■ f 
Reading of reactions is facilitated by the use of a 
binocular loupe, hand slit lamp, or other means. The 
animal shall be considered as exhibiting a positive 
reaction if the test substance produces at any of the 
readings ulceration of cornea (other than fine 
stippling), or opacity of the cornea (other than a 
slight dulling of the normal luster), or inflammation 
of the iris (other than a slight deepening of the 
folds (or orugae) or a slight circumcorneal injection 
of the blood vessels), or if such substance: produced 
in the conjunctivae (excluding the cornea egid the 
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iris) an obvious swelling with partial eversion of 
the lids for a diffuse crimson-red with individual 
vessels not easily discernable. The test Is 
considered positive if four or more of the -animals 
exhibit a positive reaction. If only one animal 
exhibits a positive reaction the test xs regarded as 
negative. If two or three animals give a posxtxve 
reaction the test is repeated using a different group 
of animals. The second test is considered positive 
if three or more of the animals exhibit a positive^ 
reaction. If only one or two of the animals in the 
second test exhibit positive reaction, the test shall 
* e repeated with a different group of six annals 
Should a third test be needed, the substance. will be 
regarded as an irritant if any animal exhibits a 
positive reaction. 

" me primary irritant test described above 
closely approximates the conditions present in 
surgical scrub procedures. In surgxcal scrubs the 
residual detergent and/or antimicrobial agent xs 
maintained in contact with the sxin by the rubber 
surgical glove. Of course, one would expect a 
composition with a primary irritant score of from 0 
to 1 would be most suitable for use as a surgxcal 
scrub. However, the composition of the present 
invention exhibited a primary irritant score greater 
than 3.0 in the rabbit test but nevertheless did not 
irritate human users. Whereas, compositions with 
primary irritant scores of from 0 to 1 .in the rabbxt 
test were irritating to human users. 

The antimicrobial composition of the present 
invention has the following general formulae 
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INGREDIENT 


WEIGHT PERCENT 


Anionic surfactant 


11-17 


Foam builder 


1.1-7 


Moi s tur ize r / emo Hi ent 


2.2-14* 


Thickener 


0.1-0.3 


Active antimicrobial agent 


1.5-3.75 


Acid 


sufficient to 


adjust pH in 




the range of 




4.5-6.5 


Water 


sufficient 




amount 




to total 100% 



The surfactant may be any mild anionic surfactant. 
Suitable surfactants include octyl phenoxy 
ethyleneoxy .sulfonate, nonyl phenoxy ethyleneoxy 
sulfonate. The ethyleneoxy content should be in the 
range of 2-14 molecules. The cation portion can be 
ammonium, sodium or potassium. The preferred 
surfactant is octyl phenoxy ethyleneoxy sulfonate 
(sodium salt). Preferably the surfactant is present 
in the range of from about 12 to 17%. The surfactant 
should be preferably used in an amount sufficient to 
maintain a stable emulsion. 

The foam builder is a fatty acid alkanol 
amide. The fatty acid portion can be lauric, coco, 
myristic or stearic. Lauric ethanol amide is 
preferred. Most preferably the foam builder is a 
combination of lauric di ethanol amide and myristic 
diethanol amide. 

To prevent chapping of the skin a 
moisturizer/emollient is utilized. The i 
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, h . a vegetable, animal or 
„4«*nrizer/ emollient may be a vege^ 
moisturizer/ e p et rolatum is 

lion of * detergent. » -edition, it .1,0 serves 

:r:::r. - — . - -^^rss. 

in the emulsion. Suitable emollients xnclu 
and derivatives o £ lanolin such as ethoxylated. 
, acylated alcohol ana surf.ee active jWW 

derivatives of lanolin. Lanolin cholesterol l 
Stable also. Preferably the -i-f^ lllMt 
i. a mixture of petrolatum an, lauolxn alcohol. 
The active antimicrohial a 9 ent may be 
5 h ex,choro P hene, para chloro meta xylonol. 4 
hexylresorcinol, o-phenyl phenol, o-bensyl p- 
Chorophenol. The preferred antimicrobial a g ent X. 

- r^t'tbe emulsion a thinner is 

tv .. enpr is a polyethylene glycol fatty 
20 added. The thickener is a P o y 

acid ester of the general formula: 

R L OCH 2 CH 2 (OCH 2 CH 2 ) n -OR 2 

-, n +-o 30- Ri is lauric, myristic, 
25 vhere n equals 0 to 30. Rj. 

t earic 0 r hydrogen; ana K 2 

z rractic jl- « ^ T -^ - - 

can be the same or a different radical. The- 

, d thickener is ethylene glycol monoste.rate. 

n pre z r s t z f«-i »^ 5ition is t,,en ° a3 rr 

3 „ a Ih witLn the aforestated r.n 9 e fro, about 4.5 
hout 6 5 «ost preferably the P« is adjusted m 
tetu e o 's.Oto .0: Mj ustment of the f xs 
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desirable to avoid unnecessary irritation of the 
skin. To insure the pH is maintained within this 
range, snail amounts (normally less than about 1.0%) 
of a nontoxic acidic substance may be added. 
Suitable acids include hydrochloric acid, sulfuric 
acid, phosphoric acid r citric acid, lactic acid, and 
gluconic acid, for example. Citric acid is 
preferred. 

The water should be free of impurities. The 
water utilized is preferably processed such that it 
meets the bacteriological purity standards of the 
United States Pharmacopeia for purified water. 

The preferred embodiments of the present 
invention have the following formula: 



CTfrTONBvT 

alkyl aryl ethoxylated sulfonate 
lauric diethanol amide 
Tnyristic diethanol amide 
petrolatum 

ethylene glycol nonostearate 
lanolin alcohol 
parachloro metaxylenol 
acid 

purified water 



WEIOiT PERCENT 

MDST 



SUITABLE 


PREFERRED 


PREFERRED 


11-17 


12-17 


14 


1-4 


1.5-4 


2.5 


0.1-3 


0.3-2 


0.5 


2-12 


4-9 


7 


0.1-0.7 


0.1-0.4 


0.3 


0.2-2 


0..5-1.2 


0.7 


1.5-3.75 


2.0-3.25 


3.25 



sufficient to adjust jH in the range 
of 5.0 to 6.0 

sufficient amount to yield a 
total of 100% 



The composition of the present invention may be 
made by a suitable emulsion process. The following 
batch process is suitable. The ingredients^are 
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We vessel such as a stainless steel 
placed in a suitable vessel gating 

a "hpating means, sucu 
tan* equippea «th . heat g ^ 

ja c*et. The detergent l. place' * j lentE , 

^ th. uguia .iu«t/-».« „ rea 

£or example, lanolin eicoho! » »Jf » ., lt „ ble 

— • - :r; r r x ; 9 i - 

„ ea „s such as a s » r " r ; about „„.,. P.xt 

the range of from ebout 110 F to te3 
^ n^r R are added which in tne pi 

°- £ ° a ™ are Uurlo oUth.no! amide end »>^ tiC 
^position are l.urie ^ COJ)tinuea . 

oiethooox -xoe Mix g ^ ^ Aia ln the 
At this pomt the t ! col stearete. 

-^rrrcre ^ . 

5 m ei olid listuriser/e^lU.nt opponent is 
solia or a pref «red embodiment 

a aa.a. ^V*"*,^. ana aaaea to the 

^"r: Uurea aiatL. «ith heating ana stirring 

::::: ^ « - e> — - - - 

, 0 flMl volume. ^ aioat , 0 , 

Mt er «atar has been all timicrobi.l 
of the final volume level, the act 
,„.. is a aaea carefully eo as to assu 

p rsion througbout the system end to prevent 
» caXing ana lumping While heating an l*«ri* 
oont inue. m the preferrea composition 
gradient ia parachloro -taxylenol. *U 
„ a intained ena atirring continue.^ the pH ^ 

30 rr:.: - above steps thereto re is 
' Ba i„t,ined in the range of from about 1 ; 



l70 e F. 
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The composition is mixed while heat is 
maintained until a smooth, homogeneous emulsion is 
obtained. Thereafter the antimicrobial composition 
may be packaged in suitable containers and fallowed to 
cool to ambient temperature. 

The invention is illustrated by the following 
examples, which are not to be construed in any way or 
manner as imposing limitations upon the scope 
thereof. It is understood that various other 
embodiments, modifications and equivalents will 
readily suggest themselves to those skilled in the 
art without departing from the spirit of the present 
invention and/or the scope of the appended claims. 
Tne following examples illustrate the unexpected 
mildness of the present composition. 

Example 1 was formulated in such a manner as to 
provide for a very mild or nonirritant antimicrobial 
composition. This formulation employed alpha-olefin 
sulfate, a detergent which has found wide acceptance 
in shampoo products. When tested in accordance with 
the procedure of 16 C.F.R. §1500.41 on New Zealand 
white rabbits the test results were a primary 
irritation score of 0.8. Thus, the composition of 
Example 1 was judged to be a nonirritant by the 
test. The eye irritation test- has conducted by the 
procedure of 16 C.F.R. §1500.42 also showed that it 
was nonirritant. From these findings it was believed 
that the composition of Example 1 would be extremely 
suitable as a surgical scrub. However, actual users 
reported that the composition, was irritating and 
caused reactions such as erythemia. ; 

Example 2 was formulated in accordance'with the 
present invention according to the batch process^ 
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" ite naicatea that it .derate 

iniv e i itant. The eye irritation tes, showed 
It it 1* nonirritant. - oral toxicity test 
that it wa toxicity a t 2 ml/100 gm in mice 

showed no observed toxicity ^ 

administered by stomach tube. Thus, tefl 

of the present invention maicatea 
of the composition of the pre* 
that it would not be any mild antimicrobxal 

tests. Users have found the composition to be 
extremely mild and an excellent surgical scrub 

Examples 3 and 4 of Table I were ma manner 
desianed to produce a mild surgical scrub. *hen the 
designed to P tes ted on humans 

^position of Exempt . 3 « t 

10 r "tlcn. Thus i it was iudged suitable for use as. 

"surgical scrub. Bra.pl. 4 differs from Example » 

that Example 4 contains lauric diethanol amide in 
„ that Example te . ^ic diethanol 

25 tZ fs — to be a milder foam builder «- 
" sodium lauryl sulfonate. However, when the 

compositions of Examples 3 and 4 were tested rn 
noil scrubbing procedures, both were judged es too 
irritating for use as a surgical scrub._ 

The composition of Example 1 was prepared by the 
30 • +o that described herein. 

• emulsion method similar to that de ^ 

Examples 3 and 4 were prepared by dissolving 

in the isopropyl alcohol followed by the addition of 
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the surfactant, foaming agent and moisturizer/- 
emollients. Water was added last. 

Table 1 sets forth an example of the present 
invention in comparison to other formulations that 
were believed from test results to be suitable for 
use as surgical scrubs, but which did not meet with 
user acceptance- 
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w . com posi t ion.of the present invention has 
T a effective as an antimicrobial agent. The 
been found effective effective against 

co-position of preset invents i. 

escLricnia =oUa, pseuac»onas asrugin sa , 

6t e P to=occus faacaUs, proteus vulgaris, capias 

albican,, and staphylococcus aureus. 
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WE CLAIM: 

1. An antimicrobial detergent composition 

comprising: 

Ingredients Weight Percent \ 

Anionic surfactant 11 to 17 r 

Foam builder 1.1 to 7.0 

Moisturizer/emollient 2.2 to 14 

Thickener 0*1 to °* 7 

Active antimicrobial 

agent 1-5 to 3.75 

plus sufficient acid to adjust the pH in the range of 
from about 4.5 to about 6.5; and the balance being 
water. 

2. The composition of Claim 1 wherein the 
anionic surfactant is selected from the group 
consisting of octyl phenoxy ethyleneoxy sulfonate, 
nonyl phenoxy ethyleneoxy sulfonate, alkyl aryl 
ethoxylated sulfonate or combinations thereof. 

3. The composition of Claim 1 wherein said foam 
builder is a fatty acid akylanol amide wherein the 
fatty acid portion is selected from the group 
consisting of lauric, coco, myristic, stearic, 
palmitic or combinations thereof. 

4. The composition of Claim 1 wherein said 
moisturizer/emollient is selected from the group 
consisting of vegetable oil, animal oil, mineral oil, 
or a synthetic petroleum oil, lanolin, derivatives of 
lanolin and surface active alcohol derivatives of 
lanolin, petrolatum or mixtures thereof. 
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. • ~f rlaim 1 wherein said 
5 . Th e composxtxon of Clal ™ ^ group 

. • «# riaim 1 wherein"_said 

6 . The composition of C aim 
thinner is a polyethylene glycol fatty 
of the general formula: 

R 1 OCH 2 CH 2 (O CH 2 cH 2^n- OR 2 

Where n ,n 30- R, is la«ic. myristic. palmatic, 
n . 0 to 30. Rj_ x eristic, _ 

stearic or hydrogen; and B 2 
palmitic, stearic or hydrogen. 

• • «f Claim 1 wherein said acid 
7 . The composxtxon of Claxm 1 ric 
nroup consisting or nyu 
is selected from the group ^ 
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8. An antimicrobial detergent composition 

comprising: 

Ingredients Weight Percent 

Ionic surfactant 12 to 17 £ 

Foam builder 1.8 to 6 ^ 

Moisturizer/emollient 4.5 to 10.2 
ThicTcener 0.1 to 0.4 

Active antimicrobial 

agent 2.0 to 3.25 

plus sufficient acid to adjust the pH in the range of 
from about 4.5 to about 6.5; and the balance being 
water. 

9. The composition of Claim 8 wherein the 
anionic surfactant is selected from the group 
consisting of octyl phenoxy ethyleneoxy sulfonate, 
nonyl phenoxy ethyleneoxy sulfonate, alkyl aryl 
ethoxylated sulfonate or combinations thereof. 

10. The composition of Claim 9 wherein the 
cation portion of the anionic surfactant is selected 
from the group, consisting of sodium, ammonium and 
potassium. 
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4.-™ n f riaim 8 wherein said 
n The composition of Claim 

.wianol amide wherein 
^ -i*^ tb a fatty acid axyianoj. 

consisting of lauric. coco, myristic 
palmitic or combinations thereof. 

12 The composition of Claim 8 wherein said 
/ ,n.n+ is selected from the group 
1 n I- OU, animal oU. mineral oil. 
rr yt e c /-oleum on .noun, derivatives of 
IlnoUn end — —hoi °* 

lanolin, petrolatum or mixtures thereof.. 

13 The composition of Claim 8 herein said 
activ ^microbial agent is selected from the group 

• oara ohloro meta rylenol. o-phenyl 

^Wrltorcino, hexeehlorophen e. o-benryl 
p-chlorophenyl or combinations thereof. 

14 . The composition of Claim 8 wherein said 
active antimicrobial agent is psrachloro metaxylenol. 



r 
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15. The composition of Claim 8 wherein said 
thickener is a polyethylene glycol fatty acid ester 
of the general formula: * 

R 1 OCH 2 CH 2 (0CH 2 CH 2 ) n -0R2 r 

where 

n = 0 to 30; Rj is lauric, myristic, palmitic, 
stearic or hydrogen; and R 2 is lauric, myristic, 
palmatic, stearic or hydrogen. 

16. The composition of Claim 8 wherein said 

acid is hydrochloric acid, sulfuric acid, phosphoric 

acid, citric acid, lactic acid, and gluconic acid, 

i 

17. The composition of Claim 8 wherein: 

(a) said ionic surfactant is alkyl aryl 
ethloxylated sulfonate; 

(b) said foam builder comprises from about 1.5 
to about 4.0% lauric diethanol amide, and from about 
0.3 to about 2.0% myristic diethanol amide; 

(c) said moisturizer/emoillient comprises from 
about 4 to about 9.0 petrolatum, and from 0.2 to 
about 2.0% lanolin alcohol; 

(d) said thickener is ethylene glycol 
monostearate; and 

(e) said active antimicrobial agent is 
parachloro metaxyenol. 

18. The composition of Claim 17 wherein the pH 
is adjusted in the range of from 5.3 to 5.7. 
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